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PREFACE 


In addition to installing the Option 31 mechanism on the 
plotter, it is also necessary to replace four diodes and in- 
stall one fuse on the power supply. The procedure for the 
power supply diodeffuse installation is in Appendix A of this 
installation guide. 


The diodes should be replaced early, prior to the adjust- 
ment of the plotter. This is because the platen must be 
removed in order to remove the Power Supply circuit 
board. The best time to turn to the instructions in Appendix 
A is immediately after doing Step 6 of the “Removing the 
Plotter Case and Platen — Standard 4662” procedure. 


After replacing the diodes and installing the fuse in the 


power supply, return to the Option 31 installation procedure. 


OPTION 31 


MULTIPLE PENS INSTALLATION 


INTRODUCTION 


This guide details the steps required to install Option 31 in 
a TEKTRONIX 4662 Interactive Digital Plotter. 


The 4662 Option 31 installation procedure consists of the 
following steps: 
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Removing the standard plotter case and piaten. 
Installing the Option 31 mechanical assembly. 


Calibrating the basic 4662 plotter. 
Calibrating Option 31. 


Pap won 


Installing a new plotter case. 


This installation guide gives detailed instructions for the 
above-listed steps. 


Option 31 requires a System Memory circuit board (670- 
7176-00, 01, 02 . . .), which is standard in ail current model 
4662 plotters. For older model plotters the System Memory 
circuit board must be installed as part of the Option 31 
instalation. 


Installing the System Memory circuit board, if necessary. 


if the plotter is equipped with a Firmware Patch circuit 
board {as some older models are), it must be replaced 
with the System Memory circuit board. 


For Option 31 to work properly, the plotter must be 
properly adjusted and in good condition. Replace all 
worn or defective mechanical parts before installing 
Option 31, and perform a complete plotter adjustment 
after installing it. You will find the complete plotter 
adjustment procedure in this installation guide. 


Do not test the operation of Option 31 until request- 
éd to do soafter alignment of the plotter (which fol- 
lows the installation of Option 31). Mechanical 
damage to the plotter may result from initial misal- 
ignment of moving components. 


EQUIPMENT REQUIRED 


Tektronix part numbers are nine-digit numbers in 
parenthesis following the item listing. 


Allen Wrenches 

.050” Standard Allen Wrench Driver 

Phillips Screwdriver (or Pozidriv®) 

3/16” Nutdriver 

Push-Pul! Scale (fish weighing scale) (003-0762-00) 
1/4” Open-End Wrench 

Needle-Nose Pliers 

Pen Turret Height Gauge (003-1238-00) 

.004” Feeler Gauge (003-1291-00) 
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.040” Feeler Gauge 
Digitizing Reticle (1 19-1432-00) 
Calibration Overlay (334-4717-00) 
IC Puller 
Thread Adhesive (such as Loctite®#222, 006-251 7-00) 
Front Panel Extender Cable (198-3848-00) 
Platen Shims 
.005” (361-0855-00) 
.010” (361-0857-00) 
.020” (361-0856-00) 
Lubricant (such as Zeniplex® #2)(006-3684-01) 


PREPARING THE PLOTTER FOR INSTALLATION 


REMOVING THE PLOTTER CASE AND 
PLATEN — STANDARD 4662 


1. 


Turn the POWER switch off and disconnect the power 
cord and any attached interface cables. 


Hazardous voltages are exposed when the plotter 
case or platen are removed, unless the plotter is 
disconnected from the power source. 


2. Remove the six hex-socket cap screws (5/64” 
socket) holding the plotter case to the frame. There 
are three screws on the front panel and three 
screws on the rear panel (see Figure 1). 


3. Remove the plotter case and the front panel label 
strip. 


3 ATTACHING SCREWS (Not shown) 


FRONT PANEL 
LABEL STRIP 





3 ATTACHING SCREWS 


Figure 1. Plotter Case Attaching Screws. 
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4. Remove the four hex-socket cap screws (1/16” sock- 
et) holding the platen (see Figure 2). Discard the two 
short screws. 


5. Lift the trim strip located on the right side. Then, 
move the carriage to the right edge of the platen. 


CAUTIO n |“ sHorT SCREWS 


The platen has a two-wire cable connecting it to the 
main Plotter circuit board. Therefore, use care in the 
next step to avoid damaging this cable and its con- 
nector. 


NOTE 


Some plotters may have thin metal shims under one 
or more corners of the platen. Do not fose these 
shims during the next step. When the plotter is reas- 
sembied, be sure the shims are placed back under 
the same corners. 





6. Lift the platen at the left bottom edge and slide it to 
the left until it clears the pen carriage. STOP! Lift the Figure 2. Platen and Trim Strip Attaching Screws. 
platen slightly to expose the two-wire cable that con- 
nects the platen to the High Voltage Connector (J61) 
on the main Plotter circuit board. Disconnect the two- 
pin harmonica connector from the connector pins. 

Then, remove the platen (see Figure 3). 


MECHANICAL CHECK OF THE PLOTTER 


1. Check the entire length of both the X- and Y-axes pen 
drive cables for worn spots, broken wire strands, and 
kinks. If any cable shows signs of wear, replace it (see 
4662 Service Manual for procedures). The cable ten- 
sion will be adjusted later in this procedure. 


2. Check all cable pulleys for excess wear and worn or 
tight bearings. Replace as necessary. 
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Figure 3. Platen Connector Position. 
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Y-AXIS ARM PULL TEST 1. Hook the push-pull scale (or fish weighing scale) over 
the Pen Actuator Bar, as shown in Figure 4. Use the 

NOTE push-pull scale to pull the Y-axis arm back and forth 
across the platen. If the force required to move the Y- 
axis arm is greater than 24 ounces (1.5 Ibs or 681 
grams), Option 31 may not work. To lessen that force, 
try replacing the pen drive cables, pulleys, X-axis pen 
drive motor, or linear bearing, or lubricating the X-axis 
shafts. 


For Option 31 to work propertly, the plotter must be 
adjusted and in good condition. This means that the 
pen drive cables cannot be worn, kinked, or loose, 
pulley bearings must be in good condition, and the 
plotter must be properly lubricated (lubrication pro- 
cedures follow). The following Y-axis arm puil test is 
designed to indicate the mechanical condition of the 
plotter, but it is not sufficient to verify the plotter’s 
overall mechanical condition. 


PUSH-PULL SCALE 
(Should read less 
PEN ACTUATOR BAR than 24 ounces.) Y-AXIS ARM 


Pullina 
horizontal 
direction. 





Figure 4. Y-Axis Arm Pull Test. 
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OPTION 31 INSTALLATION 


Find the three screws on the underside of the plotter 
that hold the plotter’s left side chassis to its base. Re- 
place them, one at a time, with 212-0008-00 screws 
(see Figure 5). However, leave the screws loose — 
the screw heads should protrude about 1/4” (6 mm). 


Remove the front screw that holds the debris catche 
to the plotter’s left side chassis (see Figure 5). This 
screw is located at the right of the pen actuating 
solenoid (viewing the left side of the chassis) and near 
the POWER switch. Do not discard this screw as it will 
be used later. 


SCREW HOLES 

FOR HOLDING OPTION 31 
ROTARY PEN TURRET MOUNTING 
BRACKET 


SCREW HOLDING 
XFORMER 


3. 


Remove the screw and washer that holds the top rear 
portion of the plotter's main transformer to the piotter’s 
left side chassis (see Figure 5). Do not discard this 
screw as it will be used later. 


Loosen (but do not remove) the screws that hold the 
triangular side brace and the switch bracket to the Op- 
tion 31 mounting plate (see Figure 6). 


SCREWS HOLDING 
DEBRIS CATCHER 





Figure 5. Option 31 Mounting Screw Locations. 
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‘Na 


CAUTION CAUTION 


ON LON MOM LO LLP 


When performing the following step, make sure that 
the plastic turret base does not protrude above the 
plotter’s left side frame. if the base does protrude, 
you will not be able to properly replace the platen. 


a a 


When installing the rotary pen turret assembly during 
the next two steps, you will guide a portion of the 
mounting bracket between two X-axis cables on the 
plotter's left side. Do not scratch or damage these 


cables. 
6. Install two 212-0023-00 screws to hold the rotary pen 


5. Slide the Option 31 assembly onto the three screws turret to the plotter’s left side chassis (see Figure 5). 
(replaced in Step 1) on the underside of the plotter. Install these screws just below the upper X-axis drive 


The Option 31 mounting plate should fit tight against cable and on each side of the rotary pen turret. Apply 


the jeft side of the plotter. Now tighten the three bot- upward pressure on the rotary pen turret mounting 
tom screws. bracket as you tighten the screws. 


SWITCH BRACKET 





OPTION 31 MOUNTING PLATE (Base) 







GROUND 
CLIP 






TRIANGULAR 
SIDE BRACE 








Loosen these screws 
holding the Switch Bracket. 


Loosen these screws 
Bee holding the Triangular 
<S Side Brace. 


3767-5 


Figure 6. Option 31 Support Screw Locations. 
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CAUTION 
PLS LL LL ML 


Be careful not to pinch the Pen Solenoid wires in 
the next step. Also, ensure that the ends of the pen 
drive cables do not electrically short out compo- 
nents on the Pen Turret Drive circuit board. 


7. Replace the screws removed in Steps 2 and 3. These 
screws attach portions of the Option 31 mechanical 
assembly to the plotter’s chassis. 


8. Tighten the screws holding the triangular side brace 
and switch bracket to the Option 31 mounting plate 
(loosened in Step 4). 


9. Ensure that the ground clip is installed on the 
Option 31 base piate and that the lower end of the 
main rotary pen turret shaft fits squarely in the 
ground clip’s top pocket (see Figure 6). Also, 
ensure that there is lubrication between the lower 
end of the rotary pen turret shaft and the ground 
clip. Use the lubrication specified in the list of 
equipment at the beginning of this guide. 


SYSTEM MEMORY CIRCUIT BOARD 
INSTALLATION 


To install Option 31, the 4662 Interactive Digitai Plotter 
must be equipped with a System Memory circuit board. 
Your plotter may have been shipped with either a 
Firmware Patch circuit board (670-51 20-00, 01,02.. 
),a System Memory circuit board (670-7 176-00, 01, 
02 ...), or neither. If you have either of these circuit 
boards, you will find them located on spacer posts 
above the main plotter circuit board and near the main 
power transformer. 


If the plotter contains a Firmware Patch circuit board, 
first follow the procedures for removing the Firmware 
Patch circuit board; then follow the procedures for in- 
Stalling the System Memory circuit board. 


if the plotter does not contain either a Firmware Patch 
circuit board or a System Memory circuit board, proceed 
to the System Memory circuit board installation pro- 
cedures. 


If the plotter already contains a System Memory circuit 
beard, proceed to the Final Assembly procedure. 


Firmware Patch Circuit Board Removal 


1. Remove the flat ripbbon-cables from J41 and J51 of 
both the Firmware Patch circuit board and the main 
Plotter circuit board. 


2. Remove the cable that connects both J105 of the 
Firmware Patch circuit board and J105 of the main 
Plotter circuit board. 


3. Remove the Firmware Patch circuit board by removing 
the two screws that hold the Firmware Patch circuit 
board to spacer posts located near connectors J41 
and J51. It is not necessary to remove the two screws 
on the left side of the Firmware Patch circuit board. 


4. Remove the two newly exposed spacer posts from the 
Plotter circuit board. Simply unscrew these spacer 
posts from the spacer posts supporting the main Plot- 
ter circuit board. 
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System Memory Circuit Board Installation 
Procedure 


1. 






Remove the protective cover connector, if present, 
from J51 of the Plotter circuit board. J51 is one of the 
two large connectors along the right edge of the Plot- 
ter circuit board and is the one located closest to the 
front of the circuit board. 


Remove the ROMs from U45, U50, U145, U250, 


- ae 


U345, U445, and U450 (see Figure 7) and discard. 


install the EPROM (160-1527-00) in the socket of U51 
(see Figure 7). Ensure that the strap located next to 
U551 is set to the “1” position (the strap on the two 
square pins closest to U452). 


Remove the three screws that hold the main Plotter 
circuit board near U515, U551, U725. Some of these 
screws may have already been removed earlier when 
the Firmware Patch circuit board was removed. 





install three spacer posts (129-0763-00) in the same 
location as the screws removed in Step 4. Place a 
lockwasher (211-0004-00) between the spacer post 
and the circuit board. 


install the System Memory circuit board into the 
plotter using either the three screws removed in 
Step 4 or three 211-0244-00 screws. Orient the 
System Memory circuit board so that the connec- 
tors J41 and J51 face to the right (when viewing 
the front of the plotter) and so that the post near 
J190 hooks over the edge of the main Plotter 
circuit board near U652. 


Install one 7" (180 mm) flat cable between J41 of the 
System Memory circuit board and J41 of the main 
Plotter circuit board. 


Install a second 7” flat cable between J51 of the Sys- 
tem Memory circuit board and J51 of the main Plotter 
circuit board. 






( ) 


Figure 7. Microcircuit Adapter Mounting Details. 
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AOL OM al 
CAUTION CAUTION ° 
Fe a ee ee 


Some Plotter circuit boards (670-4102-00, 07, 02.. When installing the cable connector to J190 of the 
.) do not have a square solder pad under the Pin 1 Pen Turret Drive circuit board in the next step, 
square pin of J105. Refer to Figure 8 for the location observe the location of Pin 1 as shown in Figure 9. 
of Pin 1 when doing the next step. Failure to orient if you see the letter “A” printed on the circuit board 


(indicating Row A for J190) do not let it confuse you; 
it does not indicate Pin 1. Damage to the circuit 
board and/or the power supply may occur if the 


this cable correctly will result in damage to the cir- 
cuit board and/or the power supply when power is 


applied. 
power is applied and this cable is incorrectly con- 
9. Attach the 5” (127 mm) cable between J105 on the nected. 
System Memory circuit board and J105 of the main 
Plotter circuit board. Make sure that Pin 1 of the cable 2. Feed the flat ribbon cable from J190 on the Pen Turret 


Drive circuit board to J190 on the System Memory cir- 


connects to Pin 1 of the connectors. 
cuit board. Dress this cable neatly as shown in Figure 9. 


FINAL OPTION 31 ASSEMBLY 


1. Install a cable clamp (343-0775-00) on the inside of 
the plotter's bottom chassis in front of the Power Sup- 
ply circuit board (see Figure 9). 


PLOTTER CIRCUIT BOARD 


SYSTEM MEMORY 
CIRCUIT BOARD 





Figure 8. J105 Pin 1 Location. 
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CABLE CLAMP 
(Factory installed) 


Figure 9. J190 Connector and Cable Mounting Details. 


PLOTTER 
CIRCUIT 


RED STRIPE ON 
RIBBON CABLE 
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Use a .050” Allen wrench to loosen (do not remove) 
the two set screws that hold the pen holder to the pen 
Carriage and remove and discard the pen holder (see 
Figure 10). 


Remove the two Pozidrive screws holding the thin 
metal spring. Do not discard these screws. Do not re- 
move the spring. 


Place the pivot adapter (103-0239-00) over the thin 
metal spring, so that the adapter’s screw hcles line up 
with those in the spring. This will place the new pen 
holder pivots just above the old pivots. 


Y-AXIS SHAFT 


TENSION 


ADJUSTMENT 
SCREW 

(3/16” nut is on 
other end of this 
screw.) 





Place a lockwasher (210-0053-00) on each Pozidrive® 
screw removed in Step 4. Then, replace each screw. 


Tighten the two set screws loosened in Step 3 until 
they just become snug against the new pivot adapter. 
These set screws are on the old pivot adapter. 


Use two set screws (213-0022-01) to attach the new 
pen holder to the new pivot adapter. Tighten both set 
screws evenly until you feel some friction when lifting 
the pen holder (do not overtighten). Then, loosen 
each set screw until the pen lifter moves easily up and 
down with no binding and with minimal play. 


SET SCREWS 
holding 
Pen Holder. 


PEN HOLDER 


PEN CARRIAGE 


Figure 10. Pen Carriage Slide Tension Adjustment and Pen Holder Mounting Details. 
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MAIN PLOTTER ADJUSTMENT PROCEDURE 


CAUTION 2. Turn the tension adjustment screw counterclockwise 
only until all noticeable pen carriage play around the 


Do not attempt to test the operation of Option 31 Y-axis arm is gone. Do not “over-adjust’; the pen 
until requested to do so in this procedure. Mechani- carriage should slide freely along the Y-axis arm with- 
cai damage to the plotter may result from out binding. 

misalignment of moving components: 3. Tighten the hex-nut on the tension screw to ensure 


WARNING | that the tension adjustment does not change. Secure 
with thread adhesive. 


Ensure that the plotter’s power is off and disconnect 


the line cord. X-AXIS SHAFT LUBRICATION 
1. Use a clean, dry cloth or tissue to wipe off as much of 
PEN CARRIAGE SLIDE TENSION the old lubricant as possible from the front and rear X- 
ADJUSTMENT axis shafts. These are large (1/2”) shafts upon which 


the Y-axis arm slides back and forth (left and right). 


2. Coat both shafts with new lubricant (see 4662 Service 
Manual for lubrication procedures). 


The Pen Carriage Slide Tension Adjustment removes pen 
carriage play around the Y-axis shafts. There are three roll- 
ers inside the pen carriage, which grip the Y-axis arm. One 
of these rollers is for adjusting. If the pen carriage has any 3. Lubricate the ends of the pen actuator bar (see 4662 
noticeable movement or play around the Y-axis shaft when Service Manual for locations). 

you grip the pen carriage and gently try to rotate it clock- 

wise or counterclockwise, follow this adjustment procedure. 


1. Loosen slightly (but do not remove) the 3/16” hex-nut 
that fastens to the tension adjustment screw shown in 
Figure 10. This nut is on the underside of the pen car- 
riage. 
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PEN DRIVE CABLE TENSION 
ADJUSTMENTS 


1. 
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Check to see that all of the pen drive cables are in the 
grooves of the pulleys. 


Attach the push-pull scale to the looped end of the Y- 
axis cable (see Figure 11). This cable has a smaller 
diameter than the X-axis cable and its loop is usually 
located in the left-rear corner as viewed from the front 
of the plotter. If the cable does not have a loop, simply 
tie a knot with a loop, such as a bowline. 


Pull a spring tension of three pounds on the Y-axis 
drive cable and loosen (but do not remove) the secur- 
ing screw holding the cable near the loop. 


Tighten the securing screw holding the cable while 
still maintaining a tension of three pounds on the Y- 
axis cable. Then, remove the scale. it is not necessary 
to touch the other end of the Y-axis cable. 


Move the Y-axis arm to the right edge of the plotter 
(as viewed from the front of the plotter). 


Loosen (but do not remove) the hex-socket cap screw 
(use a 5/64” Allen wrench) that holds the X-axis cable 
to the front end of the Y-axis arm (see Figure 12). This 
screw is accessible by looking under the front panel 
and moving the Y-axis arm past either end of the 


Front Panel circuit board (for example, near the joystick). 


Feed the looped end of the X-axis cable between the 
top portion of the right side frame and the trim strip so 
that you can obtain a straight pull (see Figure 13). 


Y-AXIS 
DRIVE 





10. 


11. 


12, 


Attach a push-pull scale (003-0762-00) to the looped 
end of the X-axis cable (see Figure 13). This cable is 
larger in diameter than the Y-axis cable tensioned ear- 
lier and is attached to the rear end of the Y-axis arm. 
If the cable does not have a loop, simply tie a knot 
with a loop, such as a bowiine. 


Pull a tension of six pounds on the X-axis pen 
drive cable and loosen (but do not remove) the 
securing screw that holds the end of the cable that 
has the foop. Do not touch the nearby securing 
screw that holds the other end of the X-axis cable 
that does not have a loop. 


Tighten the securing screw that holds the cable while 
still maintaining a tension of six pounds on the X-axis 
cable. Then, remove the scale and return the looped 
end of the X-axis cable to its normal (or original) posi- 
tion. 


Move the Y-axis arm so that it is parallel to the plot- 
ter's sides (estimate this setting; it will be corrected 
later by the orthogonality adjustment). In this step, 
move the Y-axis arm so that the screw holding the X- 
axis cable to the front end of the Y-axis arm is acces- 
sible. To do this, look under the front panel and move 
the Y-axis arm past either end of the Front Panel cir- 
cuit board, for example, near the joystick (see Step 6 
and Figure 12). 


Ensure that the X-axis cable passes between the 
washer on the cable securing screw and the Y-axis 
arm-end casting {see Figure 12). Then, tighten the ca- 
ble securing screw. 


SECURING 
SCREW 


SPRING 
TENSION 
GAUGE 


3767-10 


Figure 11. Y-Axis Pen Drive Cable Tension Adjustment. 
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PLATEN INSTALLATION 
(PRELIMINARY FOR ALIGNMENT) atizchvenvion aude and 


pull cable to proper tension. 


1. 





Replace any platen shims removed earlier in their 
original location. 


Move the Y-axis arm to the left side of the plotter and 
connect the platen connector to J61 on the main Piot- 
ter circuit board (see Figure 3). 


Slide the left end of the platen under the Y-axis arm 
and onto the frame (or shims). Make certain that the 
wires to the platen will not interfere with the pen drive 
cables and are not pinched between the frame and the 
platen. Be sure that the front paper guide strip and the 
X-axis cable are not tangled. 


Make certain that the insulation strip is in place over 
the wire connection on the top surface of the platen 
and place the trim strip in position at the right edge of 
the platen (see Figure 2). 


Install (but do not tighten) the four hex-socket cap 
screws. Notice that the two longer screws go through 
the trim strip and the platen’s right side and that the 
replacement short screws on the left side (211-0310-00) Loosen Securing Screw. 
are shorter than those removed earlier (see Figure 2). 


Loosen this screw Y-AXIS X-AXIS 
during Cable Tension ARM CABLE 
Adjustment and for 

Orthagonality Adjustment. 


3767-11 


Figure 12. X-Axis Securing Screw. 
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Figure 13. X-Axis Pen Drive Cable Tension Adjustment. 
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X-AXIS SYMMETRY CONTROL 


Do not attempt to test the operation of Option 31 
until instructed to do so. Mechanical damage to the 
plotter may result from misalignment of moving com- 
ponents. 


Plug in the plotter’s line cord and turn on the plotter's 
POWER switch. Allow the plotter to initialize (approxi- 
mately ten seconds). Allow the plotter to warm up for 
approximately 30 minutes to permit complete stabliza- 
tion of components. 


Use the joystick to move the pen carriage to near the 
center of the platen. 


NOTE 


The following steps will not work if the pen carriage 
is against the platen boundary. Therefore, the pen 
carriage must be positioned so that any joystick 
movement will produce a corresponding pen car- 
riage movement. 


2REF 


Oscilloscope or DVM 
Negative Reference 
Point 

(Both X and Y). 


Connect channel 7 of a dual trace oscilloscope to 
1REF test point in the X-Axis Drive (see Figure 14). 
Attach the oscilloscope’s ground lead to C592 as 
shown in Figure 14. Set channel 1 to 1 V/div and 
sweep to 1 ms/div. 


NOTE 


Shakey or unstable oscilloscope traces may occur if 
the joystick is not moved exactly along the desired 
axis (i.e. the joystick is pulled or pushed in a manner 
that there is deflection along both the X- and Y-axes). 
The same unstable oscilloscope trace may also 
indicate that the ground lead is not attached to 
C592. 


Deflect the joystick to full right (+ X-Axis). Adjust the 
scope triggering for a stable display and note the 
waveform (period duration). 


Deflect the joystick to full left (—X-Axis) and note the 
waveform’s period duration. 


Check for symmetry between Steps 4 and 5. If the 
waveforms are not symmetrical, adjust R492 until sym- 
metry is achieved (see Figure 15). 


1REF 





Figure 14. X- and Y-Symmetry Control and Test Point Locations. 
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Y-AXIS SYMMETRY CONTROL 


1, 


Move the channel 1 scope probe to 1REF test point in 
the Y-Axis Drive (see Figure 14). Do not move the os- 


cilloscope ground lead. 


Deflect the joystick to full up (+ Y-Axis) and note the 
waveform (period duration}. See preceeding Note 


Deflect the joystick to full down (—Y-Axis) and note 
the waveform’s period duration. 


Check for symmetry between the + Y-Axis and — 
Y-Axis waveforms. If the waveforms are not 
symmetrical, adjust R491 until symmetry is 
achieved (see Figure 15). 


JOYSTICK ELECTRICAL CENTER 
ADJUSTMENT 


1, 
2. 


Turn the plotters POWER off. 


Remove the two screws that hold the front panel 
switch panel to the side rails and tilt the pane! forward 
to gain access to the underside of the front panel as- 
sembly. 


Remove the large 20-pin connector cable from the 
Front Panel circuit board (J181). 


Install the 198-3848-00 extender cable between the 
cable just removed and the connector on the Front 
Panel circuit board. 


Turn the front panel upside down to gain access to 
the joystick adjusting screws in later steps. 


Failure to activate the Y-axis limit switch in the next 
step will cause the pen carriage to repeatedly jam 
against the lower Y-axis boundary when power is 
applied. 


Press the actuating fever on the Y-axis limit switch 
{microswitch connected to the front panel assembly) 
and turn on the plotters POWER switch. 
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10. 





Attach the negative lead of either a digital voltmeter 
(DVM) or an oscilloscope to the side of C592 that 
faces Q591 (see Figure 14). 


Attach the positive lead of the DVM (or scope) to the 
green wire connecting J291 to the joystick. 


Check the joystick dead band differential. To do this, 
deflect the joystick handle slowly to the right until the 
pen carriage just starts to move. (Hint: it may be help- 
ful to place your hand on the pen carriage and feel the 
motor steps.) Record the reading at the point the pen 
carriage just starts to creep. 


Repeat Step 9, except deflect the joystick handle to 
the left (— X-axis). Record reading when the pen car- 
riage just starts to move. The difference between the 
readings in Steps 9 and 10 is the X-differential. 


3767-14 


Figure 15. Symmetry Waveform. 
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11. Adjust the X-axis adjustment on the bottom of the joy- 
stick using a 5/64” Allen wrench (see Figure 16) so 
that the X-differential will be zero. Repeat Steps 9 and 
10 until the difference is as close to zero as possible. 


12. Move the positive lead of the DVM (or scope) to the 
red wire that connects J291 to the joystick. 


13. Repeat Steps 9, 10, and 11 for the Y-axis (see Figure 
16 for adjustment location). Move the joystick and the 
joystick handle forward and back. 


Y-AXIS : 


14. 


15. 


16. 
17. 


Remove the DVM leads and replace the front switch 
panel. 


Observe the pen carriage to be sure that there is no 
visible drifting (no matter how slight) in any direction. If 
the pen carriage drifts, repeat Steps 7 through 14. 


Turn the plotter’s power off. 


Reinstall the front panel assembly with the extender 
cable still connected. The cable will be removed 
later. 


X-AXIS 
ADJUSTMENT 


3767-15 





Figure 16. Joystick Electrical Center Adjustment Locations. 
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PEN ACTUATOR ADJUSTMENTS 


CAUTION § 


Do not attempt to test the operation of Option 31 
at this point. Mechanical damage to the plotter 
may result from misalignment of moving 
components. 


1. Plug in the plotter's line cord and turn on the piotter's 
POWER switch. Allow the plotter to initialize {approxi- 
mately ten seconds). 


2. Install a pen into a pen adapter by threading the pen 
into the adapter until the pen is firmly seated. 


3. Install the pen adapter containing the pen into the pen 
holder (located on the pen carriage). 


PEN BAR 


PLUNGER 


ADJUSTMENT 


SOLENOID 
SHAFT 





Move the pen carriage near the left side of the 
platen using the joystick. The pen tip should be 
close to but not more than .040” above the platen 
surface with the pen up. Use a feeler gauge to 
measure this. If the height needs to be changed: 
(1) loosen the two hex-screws in the Pen Actuation 
Cam, (2) while holding the right side of the Pen 
Actuation Cam against the Pen Actuation Plunger, 
turn the Pen Bar to raise or lower the pen tip to 
achieve the .040” space, and (3) tighten the two 
hex-screws on the Pen Actuation Cam (see Figure 
17). 


Y-AXIS 
SHAFT 


PEN 
ACTUATION 
CAM 


PEN 
ACTUATOR 
PLUNGER 


Figure 17. Pen Actuator Adjustment. 
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Move the pen carriage to the other three corners of 
the platen and the center, using the joystick. 
Repeat the measurement until there is no more 
than .040” or less than .020” space between the 
tip of the pen and the platen. If the space is greater 
than .040” at any of the other corners, add shims 
under the platen until all four corners and the 
center of the platen are not more than .040” or fess 
than .020” below the pen tip. 


Repeat Steps 4 and 5 until the space is no more than 


040" or less than .020” in each of the four corners 
of the platen. 


Press the LOAD switch to the locked-down position 
and load a sheet of paper on the platen. Then, press 
the LOAD switch again to release it from its iocked- 
down position. 


Move the pen over all areas of the platen, using the 
joystick. The pen shouid not write on the paper 
anywhere. If it does, repeat Steps 4 and 5. 


PEN 
HOLDER 


When Pen is DOWN and writing, 
there should be some space visible 
here (approximately 1/32”). 


Press the PEN switch to lower the pen to the paper. 


10. Move the pen over all areas of the paper, using the 


joystick. The pen should write without skipping 
over any area of the platen. There should be a 
visible gap between the pen actuating bar and the 
underside of the pen holder, regardless of the pen 
carriage’s location on the platen (see Figure 18). If 
the pen skips or there is no visible gap between 
the pen actuating bar and the underside of the pen 
holder, repeat Steps 4 and 5. If it is impossible to 
achieve good performance, try removing or adding 
shims under the platen. If the performance is still 
not good, the platen may be defective. 


11. Press the PEN switch again to raise the pen. 


PEN PEN 
ACTUATOR CARRIAGE 
BAR 





Figure 18. Gap Between Pen Actuating Bar and Pen Holder. 
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ALIGNING THE X-AXIS, PLATEN, AND 5. Ptace the plotter calibration overlay (334-4717-00) on 


ORTHOGONALITY the platen. Position the calibration overlay so (1} that 
the left-most vertical line on the overlay is directly over 

This procedure aligns the plotter’s internal X- and Y-axes the left edge of the platen and (2) the bottom edge of 

with the platen. the overlay touches the paper guide along its entire 


length (see Figure 19). 


Es TRRV ONG Rove sow: 6. Press the LOAD switch to release it from its locked- 


2. Connect the plotter to a RS-232-C terminal or host. down position. 
Alternatively, connect a TEKTRONIX 4051 to the GPIB 


7. If using a RS-232-C terminal to communicate with the 
interface. 


plotter, press the LOCAL switch to its locked-down po- 
3. Set the plotter’s four rear panel switches to 3-2-2-1 sition. 
(300 Baud) or 3-2-2-3 (1200 Baud). If using a 4051 
with GPIB, set the plotter’s rear panel switches to 1-0- 
0-1. 


4. Turn on the terminal and the plotter and press the 
plotters LOAD switch down. 


8. Place the digitizing reticle in the pen carriage pen 
holder. 


TEST AID. 4662. OPT.31 334-4717-88 





Figure 19. Calibration Overlay Locations. 
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10. 


NOTE 


When viewing locations on the calibration overlay 
through the digitizing reticle for ail subsequent pro- 
cedures, the pen must be DOWN. if the pen does 
not lower after each terminal-generated move com- 
mand, press the PEN switch. Even if the PEN switch 
is pressed prior to a move, the pen may automati- 
cally lift after the completion of the move. 


If using a RS-232-C terminal to communicate with the 
plotter, transmit the following ASCII string to turn the 
plotter logically on, turn on the PROMPT indicator, and 
disable the automatic pen lift feature. This forces the 
first coordinate pair to be a Draw rather than a Move. 


<ESC>AE<ESC>AK<GS><BEL> 


On some terminals, <ESC> is <CONTROL- 
SHIFT>K, <GS> is <CONTROL-SHIFT>M, and 
<BEL> is <CONTROL>G. 


If using a 4051, type the following: 


PRINT @1,26:1<CR> 
WINDOWO,150,0,100<CR> 
VIEWPORTO,150,0,100<CR> 
1 SET KEY<CR> 

2 STOP<CR> 

4 DRAW@1:1,0<CR> 

5 RETURN<CR> 

8 DRAW@1:149,0<CR> 

9 RETURN<CR> 

12 DRAW@1:150,99<CR> 
13 RETURN<CR> 

16 DRAW@1:150,1<CR> 
17 RETURN<CR> 

RUN 


This program turns on the plotters PROMPT indicator 
and disables the automatic pen-lift feature and config- 
ures the 4051 to handle X-axis coordinates greater 
than 130. This program will aid the technician in ac- 
complishing the remaining adjustments. When a 4051 
step is called out in the procedure, you need only 
press the specified USER-DEFINED key. 


if using an RS-232-C terminal, transmit the following 
ASCII string to cause the digitizing reticle to move 
near the lower-left corner of the plotting area: 


<SPACE> “<SPACE>B 
If using a 4051, press the USER-DEFINED #1 key. 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


NOTE 


The center location of the digitizing reticle might not 
be directly over the lower feft corner of the overlay 
(point A in Figure 19). This is due to probable misal- 
ignment of the X- and Y-limit switches (to be adjust- 
ed fater) and the program that positions the pen car- 
riage to a point just inside the corners. 


Use the joystick to position the digitizing reticle’s 
center over the overlay’s horizontal line at Point A in 
Figure 19. 


Press and hold down the plotter's front panel SET 
LOWER LEFT switch until the plotter’s bell sounds 
(approximately two seconds), which establishes this 
point initially as 0,0. 


NOTE 


Steps 13 through 16 establish the bottom of the pla- 
ten parallel with the plotter’s X-axis line. 


If using an RS-232-C terminal, transmit the ASCII 
string to move the digitizing reticle near the lower-right 
corner of the page boundary: 


< SPACE>‘|?\ 
If using a 4051, press the USER-DEFINED #2 key. 


if the center of the digitizing reticle is not over the hori- 
zontal line at Point B as shown in Figure 19, carefully 
move the platen so that the horizontal line is centered 
directly under the digitizing reticle. Be careful not to 
disturb the lower-left corner of the platen. 


Repeat Steps 10 through 14 until the horizontal line at 
Points A and B (see Figure 19) is exactly centered 
under the digitizing reticle. Then, tighten the four pla- 
ten screws. 


Repeat Steps 10 through 14 to verify that the horizon- 
tal line in both corners is centered under the digitizing 
reticle. 


Use the joystick to center the digitizing reticle directly 
over the overlay’s vertical line at Point C in Figure 19. 


Press and hold the SET UPPER RIGHT switch until 
the plotter’s bell sounds (approximately two seconds). 
This point is now established as the upper right corner 
of the page. 
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19. 


20. 


21. 


22. 


23. 


If using an RS-232-C terminal, send the following 
ASCII string to move the digitizing reticle to near the 
upper-right corner of the page, which is physically the 
upper-left corner of the platen: 


7 ‘lk SPACE> @ 
If using a 4051, press the USER-DEFINED #3 key. 


NOTE 


Although the pen carriage moved down slightly, it 
should still be centered over the vertical line. 


If necessary, use the joystick to center the digitizing 
reticle over the vertical line (see NOTE above). 


lf using an RS-232-C terminal, transmit the following 
ASCII string to move the digitizing reticle down near 
the lower-right corner of the page boundary (lower-left 
corner of the platen): 


< SPACE> ‘c< SPACE> @ 
if using a 4051, press the USER-DEFINED #4 key. 


If the digitizing reticle is not centered directly over the 
overlay’s vertical line at Point A {see Figure 19), move 
the front end of the Y-axis arm either to the left or right 
to correct. To do this, {1) loosen the X-axis cable se- 
curing screw on the front end of the Y-axis arm (see 
Figure 12), (2) move the front-end of the Y-axis arm 
so that the digitizing reticle is centered directly over 
the overlay’s vertical line at Point A (Figure 19), and 
{3) tighten the X-axis securing screw. 


Repeat Steps 19 through 22 until the vertical line re- 
mains centered under the digitizing reticle at Points A 
and C (Figure 19). 


LIMIT SWITCH ADJUSTMENT 


The X- and Y-axis limit switches (shown in Figure 20) con- 
trol the mechanical position of the power-up origin point 
and therefore, contro! the relationship of the plotting area 
to the plotting surface. The switches should be adjusted so 
that when the pen is sent to the coordinate X=0, Y=0, the 
pen moves to the lower-left corner of the overlay’s page 


boundary. Follow these procedures to set the limit switches. 


1, 
2. 


Turn the plotters POWER off. 


Turn the piotterss POWER back on and allow the plot- 
ter to initialize (about ten seconds). This establishes 
the default page boundaries. 


Ensure that the calibration overlay is properly posi- 
tioned (see procedure under “Aligning the X-Axis and 
Platen’’). 


Press the LOCATE LOWER LEFT switch to send the 
digitizing reticle to the lower left corner. 


Press the PEN switch to lower the digitizing reticle. 
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Locate the center of the digitizing reticle within +.005” 
of the lower-left corner of the overlay grid (marked 
Point A in Figure 19). (As a guide, the width of the 
crosshair lines in the digitizing reticle are .010". if the 
X and Y portion of the crosshair lines are not over the 
lower-left corner of the overlay in either the X or Y 
direction, adjust either or both of the limit switches. 
Because movement of the X-axis affects the Y-axis 
limit, but not vice-versa, adjust the X-axis limit switch 
first. 


If you need to adjust the X-axis limit switch, first note 
how far the center of the digitizing reticle is from Point 
A (Figure 19). 

a. Turn off the plotters POWER switch. 


b. Remove the front panel’s left mounting screw and 
loosen (but do not remove} the right mounting 
screw. 


Y-AXIS 
LIMIT SWITCH 


X-AXIS 
LIMIT SWITCH 


3767-t9 


Figure 20. Limit Switch Locations. 
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c. Move the Y-axis arm to the right so that the actu- 
ator stop (see Figure 21) on the front of the Y-axis 
arm is visible through a cutout in the debris tray 
{there are three connector plugs located here). 


d. Loosen the locking nut on the actuator stop (see 
Figure 21). 


e. Thread the actuator in or out to the distance not- 
ed in Step 7. If the digitizing reticle needs to move 
to the right, thread it in; if the digitizing reticle 
needs to move to the left, thread it out. Then, 
tighten the locking nut. 


f. Press and hold the actuating lever on the Y-axis 
switch (located on right end of the front panel). 
Turn on the plotter's POWER switch and allow the 
plotter to initialize. 


g. Repeat Steps 6 through 7f until the X-axis 
limit switch is properly set. 


h. Turn the plotters POWER switch off. 


i. Remove the extender cable that was temporarily 
installed between the Front Panel circuit board 
and the 20-pin cable connecting the Plotter circuit 
board. Then, reconnect the 20-pin cable to the 
Front Panel circuit board at J181. 


j- install the front panel and secure with the two 
SCrews. 


k. Turn the plotters POWER switch on and allow 
the plotter to initialize. 


|. Press the LOCATE LOWER LEFT switch to posi- 
tion the digitizing reticle over the lower-left corner. 


m. Press the PEN switch to lower the digitizing 
reticle. 


If you need to adjust the Y-axis limit switch, note how 
far vertically the center of the digitizing reticle is from 
Point A (Figure 19). 


a. Turn off the plotters POWER switch. 


b. Loosen the screws holding the Y-axis limit switch 
and slide the switch up or down in the slotted 
holes. If it is necessary to move the digitizing reti- 
cle up, slide the switch up; if it is necessary to 
move the digitizing reticle down, slide the switch 
down. Then, tighten the Y-axis limit switch secur- 
ing screws. 


c. Turn the plotters POWER switch back on and al- 
low the plotter to initialize. 


d. Press the LOCATE LOWER LEFT switch to 
position the digitizing reticle over the lower-eft 
corner. 


e. Press the PEN switch to lower the digitizing 
reticle. 


f. Repeat Steps 8a to 8e until the Y-axis limit 
switch is properly set. 


SECOND Y-AXIS ARM PULL TEST 


Repeat the Y-Axis Arm Pull Test performed earlier to verify 
that the force required to move the Y-axis arm back and 
forth across the platen is less than 24 ounces (681 grams). 
lf a greater force is required to move the Y-axis arm, Op- 
tion 31 may not operate once installed. To correct the 
problem, try replacing cable pulleys, linear bearing, X-axis 
pen drive motor, or worn X-axis pen-drive cable. 


PEN 
ACTUATOR 
SHAFT 


Front of ACTUATOR X-AXIS LIMIT 
Y-AXIS ARM STOP SWITCH 


LOCKING 
NUT 





Figure 21. Actuator Stop Detail. 
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OPTION 31 ADJUSTMENT PROCEDURE 


PRELIMINARY MECHANICAL CHECKS 7. Attach the rotary pen turret height gauge (003- 
1238-00) to the rotary pen turret shaft, as shown in 
1. Turn the rotary pen turret knob first fully counterclock- Figure 22. Make sure that the gauge sits level on 
wise (CAP) and then fully clockwise. Notice that for the top of the rotary pen turret by squeezing the 
the first 90 degrees of clockwise knob rotation (to UN- gauge and turret togther while tightning the 
CAP}, the rotary pen turret does not turn. Instead, this gauge’s setscrew. 
motion causes the pen capping plate to lower and un- 
cap the pens. The turret should rotate smoothly when 8. Move the rotary pen turret with the gauge attached 
you turn the knob. You should not feel any binding or until both sides of the bottom of the gauge rest on 
roughness. the platen, as shown in Figure 22. Then, tighten the 
four screws holding the rotary pen turret. 
ROTARY PEN TURRET HEIGHT 9. Verify that the rotary pen turret is level and at the 
correct height after tightening the screws (repeat 
ADJUSTMENT Steps 7 and 8). 
This procedure assumes that the plotter has been properly 10. Remove the rotary pen turret height gauge. 
aligned using the preceding instructions and that the plot- 11. Replace the rotary pen turret cover, making sure 
ter's cover has been removed. that the index tabs on the underside of the cover 
1. Turn off the plotter's power and unplug the line cord. seat in holes on the top of the rotary pen turret. 
2. Remove the rotary pen turret knob. It is held with one Brepiace we knen, pur de-noLlgnientne ser acre: 
set screw. 12. Place the .004” feeler gauge on top of the rotary 
pen turret cover and under the rotary pen turret 
Lift off the rotary pen turret cover. knob, locating the rotary pen turret shaft in the 
Remove any pens stored in the rotary pen turret. notch of the feeler gauge. 
Remove the calibration overlay from the platen. 13. Tighten the rotary pen turret knob set screw while 
maintaining reasonably firm downward pressure on 
NOTE the knob itself. 
To perform this adjustment, the rotary pen turret 14, Remove the feeler gauge. 


height gauge must lay flat on the platen without 
rocking. Check the gauge by laying it on the platen. 
If the gauge rocks,square it by pressing it down on- 
to the platen. 


6. Loosen the four screws indicated in Figure 22. 
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PEN SENSE SWITCH ADJUSTMENT 
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Turn the rotary pen turret knob to UNCAP. 


Remove the rubber pen cap from its holder in Pen 
Position 1. 


Load a pen in Pen Position 6 of the rotary pen turret 
and load the digitizing reticle in Pen Position 1. 


Position the calibration overlay (see Step 5 of Align- 
ing the X-Axis, Platen, and Orthogonality). 


Turn the plotter’s power on and allow it to initialize. 


Turn the rotary pen turret knob clockwise manually 
until the digitizing reticle passes over the area on the 
Calibration Overlay labeled tolerance zone #1 (see 
Figure 23). The Pen Sense Switch Indicator LED (see 
Figure 24) should turn off while the center of the digi- 
tizing reticle is over tolerance zone #1. When the digi- 
tizing reticle passes over tolerance zone #2, the Pen 
Sense Switch Indicator LED should turn back on be- 
cause Pen 6 is triggering the Pen Sense switch. The 
Pen Sense Switch Indicator should be off while the 
digitizing reticle is between the two tolerance zones. 


If the Pen Sense Switch Indicator LED does not be- 
have as described above, adjust the pen-sense switch 
bracket that holds the pen-sense switch. To do this, 
first loosen (but do not remove} the two screws hold- 
ing the pen sense switch bracket to the rotary pen tur- 
ret mounting bracket (see Figure 24). Second, make 
smail adjustments (for example, Va to % of the length 
or width of the screw slots) using the following four 
hints as a guide: 


@ To cause the switch range (tolerance zones) 
to move down, rotate pen sense switch 
bracket clockwise. 


@ To cause the switch range (tolerance zones) 
to move up, rotate pen sense switch bracket 
counterclockwise. 


® To spread the switch range tolerance zones, 
move the pen sense switch bracket towards 
the rear of the plotter. 


@ To narrow the switch range tolerance zones, 
move the pen sense switch bracket towards 
the front of the plotter. 


Experiment with these settings to properly set this 
bracket. And finally, when the test is successful, firmly 
tighten the two screws holding the pen sense switch 
bracket. 


Repeat Step 6 to verify that the adjustment is still valid 
after tightening the screws. 
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ROTARY PEN * Check Points to adjust 
TURRET KNOB levelness of Rotary Pen 
Turret. 


Loosen to adjust 
Rotary Pen Turret 
tilt. 











ROTARY PEN PLATEN 
TURRET HEIGHT 
GAUGE 


Loosen for 
Rotary Pen Turret 
Height Adjustments. 


3767-21 


Figure 22. Rotary Pen Turret Height Adjustments. 
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Pan in 
Position #6 


Pen Sensing 
Switch Indicator 


DIGITIZING 
RETICLE 






TOLERANCE 
ZONE #1 








TOLERANCE 
ZONE #2 







3767-22 


Figure 23. Pen Sense Switch Activation Detalls. 
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age” 


Loosen to adjust 
Pen Sense Switch. 


Pen Path as 
Rotary Pen Turret 


rotates. 





A. Pen Sense Switch. 


PEN _{#PEN TURRET DRIVE 
FCIRCLIT BOARD 


SOLENOID 


PEN SENSE 
SWITCH INDICATOR 


LED (Yellow) 
4231 


CAPPED 
INDICATOR 
LED (Red) 





B. Pen Sense Indicator LED. 


3767-23 


Figure 24. Pen Sense Switch and Indicator LED. 
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SETTING ROTARY PEN TURRET EXCHANGE 
POINT 


Ensure that the plotter’s power is off. 


Move the J95 strap from NORM to CAL on the Pen 
Turret Drive circuit board (see Figure 25). Table 1 de- 
scribes the function of the eight PEN CONTROL 
switches when the J95 strap is in the CAL position. 


Turn on the plotter’s power and allow the plotter to 
initialize (approximately ten seconds). 


Ensure that the Calibration Overlay is properly posi- 
tioned on the platen (left guide mark is even with the 
left edge of the platen and the bottom edge of the 
overlay is against the paper guide). 


Ensure that the digitizing reticle is in Pen Position 1 
of the rotary pen turret. 


Rotate the rotary pen turret knob until (1) the digitizing 
reticle points straight to the right and across the platen 
and (2) the crosshair cursor is directly over the center 
horizontal line (marked Line X in Figure 19). 


Loosen the belt pulley on the rotary pen turret motor 
shaft with a .050” Allen wrench. There are two set 
screws. 


PEN TURRET DRIVE 
CIRCUIT BOARD 


Table 1 


PEN CONTROL SWITCH FUNCTIONS IN CAL MODE 


Switch 


1 





Function 


Energizes motor — places a “hold” voltage on the 
rotary pen-turret motor to prevent it from turning 
easily. 


Rotates rotary pen turret counterclockwise from 
the Pen Position 1 exchange-point to the optical- 
sensor-adjustment location. 


De-energizes the rotary pen turret motor — 
releases the “hold” voltage from the rotary pen 
turret motor. 


Causes the processor to read the offset straps on 
the System Memory circuit board without cycling 
the power off and then on again. 


Causes the rotary pen turret to close and then 
rotate to the Pen Position 1 exchange-point and 
remain there. 


Not used. 


Causes the plotter to sequentially exchange all eight 
pens, one through eight. The pen carriage picks up 
Pen 1, then deposits it, picks up Pen 2, deposits it, 
picks up Pen 3, and so on, through Pen 8. Then the 
process repeats with Pen 1 again. 


Stops the automatic pen exchange sequence started 
by pressing Switch 7. 


Position 


CAL 
Position 


Figure 25. Pen Turret Drive Circuit Board NORM-CAL Strap Location. 


021-0339-00 INSTALLATION 


8. Press PEN CONTROL 1 switch to place a “hoid volt- 17. Press the PEN CONTROL 5 switch which will rotate 
age” on the motor to prevent it from turning easily. the digitizing reticle to the pen exchange position 
(straight out to the right). Look straight down through 
the digitizing reticle and note the distance between the 
horizontal! line (marked Line X in Figure 19) and the 
center of the digitizing circle. This distance should be 


9. Tighten the two set screws on the motor belt pulley 
while holding the center of the digitizing reticle directly 
over the center horizontal line. 


10. Press the PEN CONTROL 2 switch momentarily to less than % of the radius of the large digitizing circle 
rotate the pen turret back to the stored position. (less than .025"). 

11. Loosen the screw that holds the optical interrupter lf the distance is over % the circle radius from the cen- 
lever (shown in Figure 26). ter of the digitizing reticle, press PEN CONTROL 3 


12. Position the optical interrupter lever until the CAPPED switch and repeat this procedure starting at Step 4. 


LED (see Figure 248) just turns on. NOTE 


13. Move the optical interrupter iever back until the 
CAPPED LED just turns off. Position this lever right at 
this transition point (CAPPED LED is between on and 


When looking straight down through the digitizing 
reticle, all of the digitizing reticle crosshair pattern 
should be visible. Seeing only portions of the pattern 


alt indicates that the viewer is not looking straight down 
14. Tighten the screw that holds the optical interrupter through the digitizing reticle. 
lever. 


15. Press the PEN CONTROL 3 switch, which de-ener- 
gizes the rotary pen turret motor. 


16. Rotate the rotary pen turret knob manually to the fully 
counterclockwise position (CAP). 


OPTICAL INTERRUPTER 
LEVER 


Loosen this screw to 
enable Optical Interrupter 
Lever adjustments. 





Figure 26. Optical Interrupter Lever Securing Screw Location. 
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ADJUSTING X-AXIS PEN EXCHANGE can be set to any binary number from zero to seven. Each 


progressive binary number causes the X-axis of the pen 


POSITION exchange point to shift by 0.020 inches to the right. Factory- 
Three straps (labeled OFFSET) on the System Memory cir- aligned plotters’ straps are set for a binary number of 
cuit board (see Figure 27A) electronicaily shift the platen's four (1-0-0). However, due to tolerances in the plotter's as- 


X-axis during pen exchanges only. These three straps 
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sembly, it may be necessary to change the X-position of 
the pen exchange point. 


OFFSET STRAPS 
J241 J242 J 


Oo RSS 
Binary value SS 
of Straps S SYSTEM MEMORY 
CIRCUIT BOARD 


Shown strapped for 
4 (1-0-0). 

(1, 2, and 4 refer to 
binary weight of each 
strap). 


A. System Memory Circult Board OFFSET Straps. 


DIGITIZING 

RETICLE 

CROSSHAIRS 

(Showing an example to set 
System Memory Offset Strap 
to 3 or 011). 


CALIBRATION OVERLAY 
MARKS 


B. Digitizing Reticle and the Calibration Overlay Offset Marks. 


@ 3767-26 


Figure 27. X-Axis Pen Exchange Position Straps. 
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NOTE 3. Change the System Memory circuit board OFFSET 
straps to reflect the label of the overlay mark closest 
to the center of the digitizing reticle. Use Table 2 asa 
guide for setting the OFFSET straps. If the center of 
the digitizing reticle is centered between two marks, 
set the straps according to the higher of the two 


The electrical X-axis locations are not affected by 
these strap settings during normal plotting. 


1. Center the digitizing reticle over the center horizontal 
line (marked Line X in Figure 19) and look straight 


down (see NOTE at end “Setting Rotary Pen Turret marks. 

Exchange Point”) through the digitizing reticle to the 4. Plug in the plotter’s line cord and turn on the plotter’s 
marks on the Calibration Overlay (see Figure 278). POWER switch. Allow the plotter to initialize. 

Ideally, the digitizing reticle should be between marks 

labeled 3 and 4. For this reason, the System Memory Table 2 

circuit board OFFSET straps are set at 1-0-0 on plot- OFFSET STRAP SETTINGS 

ters shipped from the factory. !f the digitizing reticle is 

between any other marks, change the OFFSET straps Calibration Strap Setting 


on the System Memory circuit board to reflect the Overlay Marks | «4244 | = J242 J241 
actual! location of the center of the digitizing reticle 








crosshair. Continue this procedure to change the OFF- 0 0 0 0 
SET straps. If no change is necessary, skip to Final 1 0 0 1 
Checks and Assembly. : ; : 
2. Turn off the plotters POWER switch and unplug the 4 1 0 0 
line cord. 5 1 0 1 
6 1 1 Q 
NOTE 7 1 1 1 
The plotter MUST be turned off during this proce- 
dure because the processor only reads these straps 
one time when the plotter is turned on. 
FINAL CHECKS AND ASSEMBLY 
1. Press PEN CONTROL 3, which de-energizes the ro- 8. Press the PEN CONTROL 7 switch, which causes 
tary pen turret motor. the plotter to sequentially exchange each pen starting 


with Pen 1. After Pen 8 has been exchanged, the cy- 
cle will start over with Pen 1. Permit this process to 
cycle three or four times. 


2. Remove the digitizing reticle and replace the pen cap 
in the rotary pen turret’s Pen Position 1. 


3. Thread seven pens into the pen adapters (an eighth 


pen was previously threaded). Firmly seat the pens 7 Frese the PEN CONTROL 8 switch to stop the auto- 

matic pen exchange cycle. Because the plotter stores 
into the adapters. 

several commands before executing them, there may 

4. Load manually all eight pens (in adapters) into the be several more pen exchanges after pressing PEN 
rotary pen turret. CONTROL 8. 

5. Rotate the rotary pen turret knob fully counterclock- 10. Press in and lock down the plotter’s LOAD switch. 
wise (CAP). 11. Press the plotter’s LOAD again to release it to the up 
Ensure that no pen is located in the pen carriage. position. 

Remove the Calibration Overlay from the platen. 12. Make sure there is a pen in the pen carriage. 
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13. 


14, 


15. 
16. 


17. 


18. 


19, 


20. 


34 


Press the PEN CONTROL 7 SWITCH. When the cy- 
cle starts, the pen in the pen carriage should be 
stored in the empty position in the rotary pen turret. if 
not, the pen sense switch needs adjusting (refer to 
the Pen Sense Switch Adjustment). 


Press the PEN CONTROL & switch to stop the auto- 
matic exchange cycle. 


Turn off the plotter’s power. 


Move the Pen Turret Drive circuit board strap from 
CAL to NORM. 


Place the replacement plotter case (380-0663-00) on 
the frame. 


Position the two front panel label strips in position on 
the plotter case. 


Install the eight hex-socket cap screws holding the 
plotter case to the frame (see Figure 28). 


Turn the plotters power on and allow the plotter to 
initialize. 


21, 


22. 


23. 


24. 


25. 


26. 


27. 


Ensure that all pen positions on the rotary pen turret 
have pens. Leave the pen carriage empty. 


Press the PEN CONTROL 1 switch. The pen carriage 
should pick up the pen in Pen Position 1. 


Press the PEN CONTROL 2 switch. The pen carriage 
should store the pen in Pen Position 1 and then pick 
up the pen in Pen Position 2. 


Continue repeating Step 23, however, press the next 
higher switch and work up to and including eight. 


Press the STORE function (hold the PEN CONTROL 
1 switch until the plotter’s bell sounds — approximate- 
ly two seconds. The plotter will store the pen carriage 
pen in Pen Position 8. 


Test the LOAD functions. Press the LOAD switch to 
the locked-down position and then press the PEN 
CORTROL 6. The rotary pen turret should rotate until 
the first four pens are positioned out over the platen. 


Press the PEN CONTROL 7 switch. The rotary pen 
turret should rotate until the last four pens are posi- 
tioned out over the platen. 


3 ATTACHING SCREWS (Not Shown) 


5 ATTACHING SCREWS 


FRONT PANEL LABEL STRIP 





Figure 28. Piotter Case Attaching Screws (Option 31). 
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28. 


29. 


30. 


31. 


Press the PEN CONTROL 8 switch. The rotary pen 
turret should rotate back to the Stored position and 
the pen capping plate should raise to cap the pens. 


Load a sheet of paper (11 x 17” on the platen. 
{Press LOAD, position the paper, and then release 
the LOAD switch.) 


Press a PEN CONTROL switch corresponding to a 
rotary pen turret position containing a pen. 


Press and hold the CALL switch until the plotter’s bell 
sounds twice (approximately two seconds). The plot- 
ter will draw the self-test pattern, which you can ex- 
amine to determine the electro-mechanical condition 
of the plotter. Refer to the Troubleshooting Guide in 
the 4662 Service Manual for any assistance in inter- 
preting and correcting any problems in the quality of 
the self-test pattern. 
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32. 


33. 
34, 


35. 


Press and hold the PEN CONTROL 1 switch until the 
plotter’s bell sounds (approximately one second). This 
will store the pen. 


Press the LOAD switch and remove the paper. 


Press the LOAD switch to release it to the up 
position. 


Turn the plotters power off. 


This completes the installation and testing of Option 31 for 
the 4662. 


35 


enti 


Appendix A 


POWER SUPPLY DIODE/FUSE REPLACEMENT 


Use the following procedure if the Power Supply circuit 
board is either a J-4581-00 or a J-4581-01. If the number 
on the Power Supply circuit board is J-4581-02, 03, etc., 
disregard the following procedure. 


1. 


Remove the plotter case and platen following Steps 1- 
6 of the “Removing the Plotter Case and Platen — 
Standard 4662” procedure {if not already done). This 
procedure is located at the beginning of this manual. 


Disconnect the connectors J10, J11 (unmarked), and 
J12 from the Power Supply circuit board. J11 has two 
wires going to the pen actuating solenoid. 


J-4581-00 OR 
J-4581-01 


Remove these 
four diodes. 





Remove the four screws on the bottom of the plotter 
that hold the power supply assembly to the plotter's 
bottom chassis. 


Remove the two screws on the plotter’s left side 
chassis that hold the debris catcher (protective circuit 
board cover). See Figure 5. 


Lift up the left end of the debris catcher and lift the 
power supply assembly out of the plotter. 


Unsolder and remove the four diodes shown in Figure 
A-1. 


install the 
replacement diodes 
as shown below: 


152-0754 -00 


= a 
[ 152.0655-01 


Figure A-1. Power Supply Circuit Board Showing the Four Diodes. 
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A-1 


7. Solder the two replacement diodes (152-0655-01) in 
the same holes as shown in Figure A-1. Be sure to 
orient the diodes as shown. 


8. Inthe same manner, solder the other two replacement 
diodes (152-0754-00) in the two center positions. Or- 
ient the diodes as shown. 


9, Turn the circuit board assembly over and orient the 
assembly as shown in Figure A-2. 


10. Cut the conductive foil run as shown in Figure A-2. 


5A FUSE (159-0059-00) 


Cut conductive 
foll run here. 


11. Solder the 5A fuse (159-0059-00) across the cut as 
shown in Figure A-2. It may be necessary to scrape 
down through the protective coating to bare metal to 
ensure a good solder connection. 


12. Replace the Power Supply circuit board asembly by 
reversing Steps 2-5. 


This completes the power supply diode replacement and 
fuse installation procedure. Skip back to the procedure 
“Mechanical Checks of the Plotter” located earlier in this 
manual. 


Scrape protective coating 
off conductive foil run 
and solder fuse across ‘“‘cut.”’ 





3767-28 


Figure A-2. Power Supply Circuit Board Showing the Fuse. 


A-2 
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Tektronix. MANUAL CHANGE INFORMATION 


COMMIT TFID TOE XCCE TLE NCCE 


nopuct 021-0339-00 4662 OPTION 31 MULTIPLE PENS SAN GCAEEERENGE:C1y 1001 
070-3767-00 10-22-81 


MANUAL SPARY NG: cn ee ee SCLDATE 
EFFECTIVE ALL SERIAL NUMBERS 
TEXT CHANGES 


The following corrections should be made to your manual on the pages noted: 


Page 1, INTRODUCTION. Step 2. 
ADD: Replacing diodes in the 4662 power supply. 


Page 3, just prior to MECHANICAL CHECK OF THE PLOTTER, ADD: 
POWER SUPPLY DIODE REPLACEMENT 


Refer to Appendix A for instructions on replacing diodes in the 
power supply. 


Page 8, SYSTEM MEMORY CIRCUIT BOARD INSTALLATION 
CHANGE PARAGRAPH TO READ: 


If the Plotter already contains a System Memory Circuit Board, instal] 
the EPROM (160-1527-00) in the socket of U51 (see Figure 7). Ensure 
that the strap located next to U551 is set to the "1" position (the 
strap is on the two square pins closest to U452). Then proceed to the 
Final Assembly procedure. 


Page 9, Step 5. 
CHANGE part number 211-0004-00 to 210-0004-00. 


ADD: Install] the black spacer post (129-0888-00) on the System Memory 
circuit board. Mount the post on the bottom of the board in the 
mounting hole near J190. Use one of the 211-0244-00 screws to attach 
the post 


Page 9, Figure /. 
CHANGE CUTLINE TO READ: 


Figure 7. EPROM Installation. 


Page 12, Step 4. 
CHANGE the sentence "Do not discard these screws." to read, "Discard 
these screws.” 


Page 12, Step 6. 
CHANGE TO READ: 


Place a lockwasher (210-0053-00) on each of two screws (211-0118-00) and 
then instal] these screws in the same locations as the screws removed in 
Step 4. 


PAGE ]j OF ? 


PRODUCT 021-0339-00 4662 OPTION on MULTIPLE PENS CHANGE REFERENCE C1/1081 
070-376/-00 10-22-81 


MANUAL PART NO. 


DATE 


Page 12, Step 8. 
ADD: (352-0635-01) after "pen holder" in the first sentence. 


Page 12 
ADD: Step 9. 


9. Lubricate the two set screws holding the pen holder. 


Page 16, Step 6. 
CHANGE TQ READ: 


6. Check for symmetry between Steps 4 and 5. If the waveforms are not 
symmetrical, adjust R492 (XSYM) until symmetry is achieved (see 
Figure 15). 


Page 17, Y-AXIS SYMMETRY CONTROL, Step 4. 
CHANGE TO READ: 


4. Check for symmetry between the + Y-Axis and - Y-Axis waveforms. If 
the waveforms are not symmetrical, adjust R491 (YSYM) until symmetry 
is achieved (see Figure 15). 


Pages 19 and 20, Steps 4, 5, and 6. 
CHANGE all .040" to .055". 


Page 34, Step 1/. 
CHANGE TO READ: 


17. Place the replacement plotter case (380-0663-00) on the frame after 
transferring the line voltage tag from the old plotter case to the 
back of the replacement plotter case. 


Page A-1, Figure A-l. 
ADD THE FOLLOWING NOTE: 


152-0754-00 diodes should be oriented so that their tapered ends are 
down and touching the circuit board for good heat-sinking. 


Page A-2, just prior to Step ll. 


ADD: 
CAUTION 


Use a 15-watt soldering iron to prevent damage 
to the fuse in the following step. 


Page A-2, Figure A-2. 
CHANGE CUTLINE TO READ: 


Figure A-2. Power Supply Circuit Board Showing the Fuse 
(underside of circuit board). 


PAGE 2 oF 2 





Tektronix MANUAL CHANGE INFORMATION 


prRopuct 021-0339-00 4662 OPTION 31 MULTIPLE PENS 


MANUAL PART NO. 070-3767-00 a —sCé*@DSACTE X 11-12-81 


CHANGE REFERENCE _ ©2/1181 


EFFECTIVE ALL SERIAL NUMBERS 
TEXT CHANGES 


Pages 19, 20, 23, 24, 24-a, 25 and 26 


REMOVE PAGES 19, 20, 23, 24, 25, and 26 AND REPLACE WITH ATTACHED 
PAGES OF THE SAME NUMBERS. 


ADD NEW PAGE 24-a. 


THIS IS A PAGE REPLACEMENT PACKAGE. 


The area of change is marked 
by a change bar in the margin. 


1. Remove the appropriate pages from your manual and insert the attached pages. 


2. Update Manual Revision Status page i in the front of your manual to indicate the new 
revision letter, date revised, and which pages were revised. You will find this 
information, centered, at the bottom of each replacement page. (This update is for 
your information only.) 


3. Keep this cover sheet in the Change Information section at the very back of your 
manual for a permanent record. 


PEN ACTUATOR ADJUSTMENTS 4. Move the pen carriage near the left side of the 


platen using the joystick. The pen tip should be 

CAUTION ° close to .030” above the platen surface with the i 

FOOT CTU CES pen up. Use a feeler gauge to measure this. If the 
Do not attempt to test the operation of Option 37 height needs to be changed; (1) loosen the two 
at this point. Mechanical damage to the plotter hex-screws in the Pen Actuation Cam, (2) while 
may result trom misalignment of moving holding the right side of the Pen Actuation Cam 
components. against the Pen Actuation Plunger, turn the Pen 
Bar to raise or lower the pen tip to achieve the 
1. Plug in the plotter’s line cord and turn on the plotter's 030” space, and (3) tighten the two hex-screws on A 
POWER switch. Allow the plotter to initialize (approxi- the Pen Actuation Cam (see Figure 17). 


mately ten seconds). 


2. Install a pen into a pen adapter by threading the pen 
into the adapter until the pen is firmly seated. 


3. Install the pen adapter containing the pen into the pen 
holder (located on the pen carriage). 


PEN BAR 
Y-AXIS 
SHAFT 


:: ane . a a PEN 
PLUNGER — at ACTUATION 


ADJUSTMENT ) reas | CAM 


SOLENOID | Lys = 
SHAFT m4 7 PEN 
PLUNGER 





Figure 17. Pen Actuator Adjustment. 
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S. Move the pen Carriage to the other three corners of 9. Press the PEN Switch to lower the pen to the Paper. 
the platen and the Center, using the joystick. 
han 0 nagar unt hee pelsaant joystick. The pen Should write without Skipping 
tip of the Pen and the Dlaten. If the Space is greate, 
than 055” al any of the Other corners, add Shims 
Under the Platen until all four Corners and the 
center of the Dlaten are not more than O55" or less 
than 020” below the Pen tip. 


6. Repeat Steps 4 and 5 unti the space is no more than holder  Fepeat Steps 4 and 5 if itis impossible to 
055" or less than QoQ” iN €8Ch of the four corners achieve good performance, try removing or adding 
of the platen. Shims under the platen. If the Performance is Still 


not good, the platen may be defective. 
and load a sheet of Paper on the platen, Then, press "1. Press the PEN Switch again to raise the pen. 


joystick, The pen Should not write on the Paper 
anywhere. {f it does, repeat Steps 4 and 5. 


Mirra a 


LA 


PEN PEN 
ACTUATOR CARRIAGE 
BAR 


When Pen is DOWN and writing, 
there should be some space visible 
here (approximately 1/32”). 





Figure 18. Gap Between Pen Actuating Bar and Pen Holder. 


~0339-00 INSTALLATION 
20 REV, NOV 1981 021 


19. If using an RS-232-C terminal, send the following 6. Check that the location of the center of the 


ASCIl string to move the digitizing reticle to near the digitizing reticle is within + .010” of the lower-left 
upper-right corner of the page, which is physically the corner of the overlay grid (marked point A in Figure 
upper-left corner of the platen: 19). (As a guide, the width of the crosshair lines in 


the digitizing reticle are .010”). If the X and Y 


7 ‘|< SPACE> @ portion of the crosshair lines are not over the 


If using a 4051, press the USER-DEFINED #3 key. iower-left corner of the overlay in either the X or Y 
direction, adjust either or both of the limit switches. 
NOTE Because movement of the X-axis affects the Y-axis 
Although the pen carriage moved down slightly, it limit, but not vice-versa, adjust the X-axis limit 
should still be centered over the vertical line. switch first. 


7. If you need to adjust the X-axis limit switch, first note 


20. If necessary, use the joystick to center the digitizing how far the center of the digitizing reticle is from Point 


reticle over the vertical line (see NOTE above). A (Figure 19) 
21. If using an RS-232-C terminal, transmit the following a. Turn off the plotters POWER switch. 
ASCIl string to move the digitizing reticle down near 
the lower-right corner of the page boundary (lower-left b. Remove the front panel's left mounting screw and 
corner of the platen): loosen (but do not remove) the right mounting 


screw. 


< SPACE> ‘c< SPACE> @ 
If using a 4051, press the USER-DEFINED #4 key. 
Y-AXIS 


22. if the digitizing reticle is not centered directly over the LIMIT SWITCH 
overlay’s vertical line at Point A (see Figure 19), move 
the front end of the Y-axis arm either to the left or right 
to correct. To do this, (1) loosen the X-axis cable se- 
curing screw on the front end of the Y-axis arm {see 
Figure 12), (2) move the front-end of the Y-axis arm 
so that the digitizing reticle is centered directly over 
the overlay’s vertical line at Point A (Figure 19), and 
(3) tighten the X-axis securing screw. 


23. Repeat Steps 19 through 22 until the vertical line re- 
mains centered under the digitizing reticle at Points A 
and C (Figure 19). 


LIMIT SWITCH ADJUSTMENT 


The X- and Y-axis limit switches (shown in Figure 20) con- 
trol the mechanical position of the power-up origin point 
and therefore, control the relationship of the plotting area 
to the plotting surface. The switches should be adjusted so 
that when the pen is sent to the coordinate X=0, Y=0, the 
pen moves to the tower-left corner of the overlay’s page 
boundary. Follow these procedures to set the limit switches. 


1. Turn the plotters POWER off. X-AXIS 
LIMIT SWITCH 
2. Turn the plotter’s POWER back on and allow the plot- 
ter to initialize (about ten seconds). This establishes parva 





the default page boundaries. 


3. Ensure that the calibration overlay is properly posi- Figure 20. Limit Switch Locations. 


tioned (see procedure under “Aligning the X-Axis and 
Platen’). 


4. Press the LOCATE LOWER LEFT switch to send the 
digitizing reticle to the lower left corner. 


5. Press the PEN switch to lower the digitizing reticle. 
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Move the Y-axis arm to the right so that the actu- 
ator stop (see Figure 21) on the front of the Y-axis 
arm is visible through a cutout in the debris tray 
(there are three connector plugs located here). 


Loosen the locking nut on the actuator stop (see 
Figure 21). 


Thread the actuator in or out to the distance not- 
ed in Step 7. If the digitizing reticle needs to move 
to the right, thread it in; if the digitizing reticle 
needs to move to the left, thread it out. Then, 
tighten the locking nut. 


Press and hold the actuating lever on the 
Y-axis limit switch (located on right end of the 
front panel). Turn on the plotter’s POWER 
switch and allow the plotter to initiajize. When 
the pen carriage is at the right and starts to 
move to the top of the platen, release the limit 
switch. 


Repeat Steps 6 through 7f until the X-axis 
limit switch is properly set. 


Turn the plotter’s POWER switch off. 


Remove the extender cable that was temporarily 
installed between the Front Pane! circuit board 
and the 20-pin cable connecting the Plotter circuit 
board. Then, reconnect the 20-pin cable to the 
Front Panel circuit board at J181. 


Install the front pane! and secure with the two 
screws. 


Turn the plotters POWER switch on and allow 
the plotter to initialize. 


Press the LOCATE LOWER LEFT switch to posi- 
tion the digitizing reticle over the lower-left corner. 


Press the PEN switch to lower the digitizing 
reticle. 


If you need to adjust the Y-axis limit switch, note how 
far vertically the center of the digitizing reticle is from 
Point A (Figure 19). 


a. 
b. 


Turn off the plotter's POWER switch. 


Loosen the screws holding the Y-axis limit switch 
and slide the switch up or down in the slotted 
holes. If it is necessary to move the digitizing reti- 


cle up, slide the switch up; if it is necessary to 


move the digitizing reticle down, slide the switch 


down. Then, tighten the Y-axis limit switch secur- 


ing screws. 


Turn the plotters POWER switch back on and al- 
low the plotter to initialize. 


d. Press the LOCATE LOWER LEFT switch to 
position the digitizing reticle over the lower-left 
corner. 


e. Press the PEN switch to lower the digitizing 
reticle. 


f. Repeat Steps 8a to 8e until the Y-axis limit 
switch is properly set. 


SECOND Y-AXIS ARM PULL TEST 


Repeat the Y-Axis Arm Pull Test performed earlier to verify 
that the force required to move the Y-axis arm back and 
forth across the platen is less than 24 ounces (681 grams). 
If a greater force is required to move the Y-axis arm, Op- 
tion 31 may not operate once installed. To correct the 
problem, try replacing cable pulleys, linear bearing, X-axis 
pen drive motor, or worn X-axis pen-drive cable. 


PEN 
ACTUATOR 
SHAFT 


Front of ACTUATOR X-AXIS LIMIT 
Y-AXIS ARM STOP SWITCH 


LOCKING 
NUT 





Figure 21. Actuator Stop Detall. 
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PEN HOLDER 
(PEN BUG) 


2/3 — — 


Holder should not 
contact 1st third 
of ramp 


SCREWS 
SECURING 
TURRET 


3767-30 





Figure 21A. Proper Relationship of the Pen Holder to the Keeper. 
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OPTION 31 ADJUSTMENT PROCEDURE ___......_ 


PRELIMINARY MECHANICAL CHECKS 9. 


1. Turn the rotary pen turret knob first fully counterclock- 
wise (CAP) and then fully clockwise. Notice that for 
the first 90 degrees of clockwise knob rotation (to UN- 
CAP), the rotary pen turret does not turn. Instead, this 
motion causes the pen capping plate to lower and un- 
cap the pens. The turret should rotate smoothly when 
you turn the knob. You should not feel any binding or 
roughness. 


ROTARY PEN TURRET HEIGHT 


ADJUSTMENT 

6 
This procedure assumes that the plotter has been properly 
aligned using the preceding instructions and that the plot- ~ @ 


ter's cover has been removed. 
1. Turn off the plotter’s power and unplug the line cord. 


2. Remove the rotary pen turret knob. It is held with one 
set screw. 


Lift off the rotary pen turret cover, 
Remove any pens stored in the rotary pen turret. 
Remove the calibration overlay from the platen. 


NOTE 


To perform this adjustment, the rotary pen turret 

height gauge must lay flat on the platen without <8 
rocking. Check the gauge by laying it on the platen. 

if the gauge rocks,square it by pressing it down on- 

to the platen. 


lt 


6. Loosen the four screws indicated in Figure 22. 


7. Attach the rotary pen turret height gauge (003- 
4238-00) to the rotary pen turret shaft, as shown in 
Figure 22. Make sure that the gauge sits level on 
the top of the rotary pen turret by squeezing the 
gauge and turret togther while tightning the 
gauge’s setscrew. 


8. Move the rotary pen turret with the gauge attached 
until both sides of the bottom of the gauge rest on 
the platen, as shown in Figure 22. Then, tighten the 
four screws holding the rotary pen turret. 


aus. 


Verify that the rotary pen turret is level and at the 
correct height after tightening the screws. Verifica- 
tion can be made by performing the following - 
steps. : = ee a 


Check the clearance between the pens in the turret 
and the platen at point A (Figure 21A). Clearance 
should be a minimum of .055”.4f the clearance is. 
less than .055", loosen the screw below point A _ 
which secures the turret assembly to the 4662 side 
frame. Push the corner of the turret assembly up 
until the clearance is .055”, tighten the screw. 


Perform the same procedure at point B. | 


Move the turret to point C. Each of the pens should 
clear the platen by a minimum of .040”. Also the pen 
holder should first contact the ramp of the pen. — 
keeper at a point at least 1/3 of the way up the ramp 
(Figure 21A). | 7 


If either of the conditions specified in the preceding 
step is not met, loosen the two screws securing the 
turret assembly to its bracket (Figure 22), and adjust 
the turret assembly tilt until the conditions are met. 

[ 
10. Remove the rotary pen turret height gauge. 


11. Replace the rotary pen turret cover, making sure 
that the index tabs on the underside of the cover 
seat in holes on the top of the rotary pen turret. 
Replace the knob, but do not tighten the set screw. 


12. Place the .004” feeler gauge on top of the rotary 
pen turret cover and under the rotary pen turret 
knob, locating the rotary pen turret shaft in the 
notch of the feeler gauge. 


13. Tighten the rotary pen turret knob set screw while 
maintaining reasonably firm downward pressure on 
the knob itself. 


14. Remove the feeler gauge. 
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PEN SENSE SWITCH ADJUSTMENT 


26 


Turn the rotary pen turret knob to UNCAP. 


Remove the rubber pen cap from its holder in Pen 
Position 1. 


Load a pen in Pen Position 6 of the rotary pen turret 
and load the digitizing reticle in Pen Position 1. 


Position the calibration overlay (see Step 5 of Align- 
ing the X-Axis, Platen, and Orthogonality). 


Turn the plotter’s power on and allow it to initialize. 


Turn the rotary pen turret knob clockwise manually 
until the digitizing reticle passes over the area on the 
Calibration Overlay labeled tolerance zone #1 (see 
Figure 23). The Pen Sense Switch indicator LED (see 
Figure 24) should tu off while the center of the digi- 
tizing reticle is over tolerance zone #1. When the digi- 
tizing reticle passes over tolerance zone #2, the Pen 
Sense Switch Indicator LED should turn back on be- 
cause Pen 6 is triggering the Pen Sense switch. The 
Pen Sense Switch Indicator should be off while the 
digitizing reticle is between the two tolerance zones. 


If the Pen Sense Switch Indicator LED does not be- 
have as described above, adjust the pen-sense switch 
bracket that holds the pen-sense switch. To do this, 
first loosen (but do not remove) the two screws hold- 
ing the pen sense switch bracket to the rotary pen tur- 
ret mounting bracket (see Figure 24). Second, make 
small adjustments (for example, Ye to ¥% of the length 
or width of the screw slots) using the following four 
hints as a guide: 


® To cause the switch range (tolerance zones) 
to move down, rotate pen sense switch 
bracket clockwise. 


@ To cause the switch range (tolerance zones) 
to move up, rotate pen sense switch bracket 
~ counterclockwise. 


@ To spread the switch range tolerance zones, 
move the pen sense switch bracket towards 
the rear of the plotter. 


@ To narrow the switch range tolerance zones, 
move the pen sense switch bracket towards 
the front of the plotter. 


Experiment with these settings to properly set this 
bracket. And finally, when the test is successful, firmly 
tighten the two screws holding the pen sense switch 
bracket. 


Repeat Step 6 to verify that the adjustment is still valid 
after tightening the screws. 
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4662 OPT-31, Field Up-date Kit: 


Kit Contents: 


PART NUMBER 


016-0687-00 
070-3767-00 
070-4164-00 
070-4165-00 
103-0229-00 
103-0239-00 
119-1432-01 
129-0763-00 
129- 0888-00 
152-0655-01 
152-0754-00 
159-0059-00 
160-1527-00 


175-2236-00 
175-4162-90 
198-4504-00 
210-0004-00 
219-0053-00 
211-0118-00 
211-0244-00 
211-0310-00 


211-0626-00 
212~-0008-00 
212-0023-00 
213-0022-01 
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Tektronix, Inc. 
P.O. Box 500 
Beaverton, Oregon 97077 


Phone: (503) 644-0161 
TWX: 910-467-8708 


(021-0333-00, 021-0339-00) 


DESCRIPTION 


PEN SET 9 COLORS 
INSTALLATION GUIDE 
PROGRAMMERS REFERENCE MANUAL 
OPERATORS MANUAL 

ADAPTER PEN 

ADAPTER PIVOT 

DIGITIZER 

SPACER POST 4-40 X 0.196 
SPACER POST 4-40 X 1.446 L 
DIODE 100V SMALL LEAD 
DIODE 40V 

FUSE 5 AMP 


IC PROGRAMMED 2708(LABELED) 
(156-0708-00) 


CABLE 34 COND 3M 7" LONG 

CABLE 3M 20 COND 23" 

WIRE SET CABLE 2 x 4 RIBBON 6" LONG 
WASHER INTERNAL LOCK 

WASHER SPLIT #2 

2 SCREW, 2-56 X .250 BLACK 

SCREW 4-40 X .312 


SCREW 4-40 X .156 BTN HD STEEL 
HEX SOCKET 


SCREW 6-32 X .312 BIN HD BLACK 
SCREW 8-32 x .500 

SCREW 8-32 X .375 PH 

SET SCREW 4-40 X .188 


AS EQUAL OPPORTUNITY EMPLOYFS 
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4662 OPT-31, Field Up-date Kit: (021-0333-00, 021-0339-00) cont'd. 


Kit Contents: 


PART NUMBER QTY DESCRIPTION 

213-0048-00 2 SET SCREW, 4-40X.125 
333-2772-00 ] PANEL PEN SELECT 
334-4261-00 ] MARKER ID FCC COMPLIANCE 
343-0775-00 2 CLAMP CABLE 

352-0635-91 1 HOLDER PEN ASSY 4662 OPT 31 
426-1628-00 2 FRAME SW 

670-7176-00 1 SYSTEM MEMORY BRD 


TEKTRONIX. INC. P,o. BOX 500 BEAVERTON. OREGON 


